INTRODUCTION
The generation of sensitivity functions (or parameter influence coefficients) of the state of a system with respect to system parameters is an important part of several analysis, synthesis, adaptive, and auto matic optimization methods Cl-9]. This generation is usually accomplished by using sensitivity models of the system, i.e., dynamic systems which generate the sensitivity functions.
These sensitivity models can be obtained by directly differentiating the system equations with respect to the parameters to obtain the sensitivity equations [l], by applying the "sensitivity points method" if the considered system is in a special form [9] , or by applying the "structural method" [l] . in the case of linear time-invariant systems described by the state equations = +
( 1) Z = the straightforward application of either "structural methods" or direct differentiation of the system equations to obtain the sensitivity models [l,2,5,9] to generate the sensitivity functions 5-M = cj (t) dqj'q°i s well known . However, this approach will in general lead to r system models of order n in addition to the system itself, where r is the dimension of q and n is the order of the system. Thus, the order of the system together with the sensitivity models becomes very large in a high order system containing many parameters. High order models are undesir able when using a digital computer for system simulation, because the
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Since the sensitivity functions are by definition evaluated at some nominal parameter value q°, the subscript q° on : *' derivatives is omitted in the remainder of this paper and any other most time consuming aspect of the analysis is always the numerical inte gration of the system equations, and when using analog simulation, the amount of analog equipment necessary for simulating a large system with its sensitivity models may be prohibitive. The "sensitivity points" method does not generate such high order models, but its application is limited to systems which can be represented in a particular form and in which the sensitivity of a scalar output is desired. For these reasons, it is desirable to generate the sensitivity functions of the state of a system with respect to the system parameters by a method which utilizes a sensitivity model of lower order than rn as given above and which is applicable to fairly general systems.
It is shown in this paper that for a linear, time-invariant, dx. single input, controllable system, the sensitivity functions dq. 
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Now with the system (2) in the canonical form (4), it is evident that Oi represents a new parameter vector (n dimensional) in the canonic system, and that no other parameters exist in this system to affect the state z.
The parameters ,...,0^ will be referred to as essential parameters.
An important result which follows from the above discussion is:
The sensitivity functions of all states x^ in the system (2) with respect to all r parameters (r ~ n) can be obtained as linear comBz. binations of the sensitivity functions T" -, i,j=l,...,n, of the canonic j system and the states x. 
